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1
BATTERY CELL ASSEMBLY

BACKGROUND

The inventors herein have recognized a need for an
improved battery cell assembly having end plates and frame
members that can be readily coupled together utilizing exter-
nally disposed metal spring clips.

SUMMARY

A battery cell assembly in accordance with an exemplary
embodiment is provided. The battery cell assembly includes
a first substantially rectangular-shaped end plate having first
and second sides. The first substantially rectangular-shaped
end plate further includes first and second grooves extending
into the first side thereof that are disposed proximate to first
and second ends respectively, of the first substantially rect-
angular-shaped end plate. The battery cell assembly further
includes a second substantially rectangular-shaped end plate
having first and second sides. The second substantially rect-
angular-shaped end plate further includes first and second
grooves extending into the first side thereof that are disposed
proximate to first and second ends respectively, of the second
substantially rectangular-shaped end plate. The battery cell
assembly further includes a first battery cell that is disposed
and held between the first and second substantially rectangu-
lar-shaped end plates. The battery cell assembly further
includes a first metal spring clip having first and second end
portions. The first end portion of the first metal spring clip is
disposed in the first groove of the first substantially rectan-
gular-shaped end plate, and the second end portion of the first
metal spring clip is disposed in the first groove of the second
substantially rectangular-shaped end plate to bias the first
substantially rectangular-shaped end plate toward the second
substantially rectangular-shaped end plate. The battery cell
assembly further includes a second metal spring clip having
first and second end portions. The first end portion of the
second metal spring clip is disposed in the second groove of
the first substantially rectangular-shaped end plate and the
second end portion of the second metal spring clip is disposed
in the second groove of the second substantially rectangular-
shaped end plate to bias the first substantially rectangular-
shaped end plate toward the second substantially rectangular-
shaped end plate.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic of a battery cell assembly in accor-
dance with an exemplary embodiment;

FIG. 2 is a cross-sectional schematic of the battery cell
assembly of FIG. 1 taken along lines 2-2;

FIG. 3 is another cross-sectional schematic of the battery
cell assembly of FIG. 1 taken along lines 3-3;

FIG. 4 is a schematic of the battery cell assembly of FIG. 1
before first, second, third and fourth metal spring clips are
disposed on first and second substantially rectangular-shaped
end plates;

FIG. 5 is a top view of a first side of a first substantially
rectangular-shaped end plate utilized in the battery cell
assembly of FIG. 1;

FIG. 6 is a bottom view of a first side of a second substan-
tially rectangular-shaped end plate utilized in the battery cell
assembly of FIG. 1;

FIG. 7 is a schematic of a metal spring clip utilizing in the
battery cell assembly of FIG. 1; and
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2
FIG. 8 is a side view of the metal spring clip of FIG. 7.

DETAILED DESCRIPTION

Referring to FIGS. 1-2, a battery cell assembly 10 in accor-
dance with an exemplary embodiment is provided. The bat-
tery cell assembly 10 includes first and second substantially
rectangular-shaped end plates 30, 32, frame members 38, 40,
42, battery cells 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72,
and metal spring clips 80, 82, 84, 86.

The first and second substantially rectangular-shaped end
plates 30, 32 are utilized to hold the remaining components of
the battery cell assembly 10 therebetween. In an exemplary
embodiment, the first and second substantially rectangular-
shaped end plates 30, 32 are constructed of plastic. In an
alternative embodiment, the end plates 30, 32 could be con-
structed of other materials such as a metal or a ceramic mate-
rial for example.

Referring to FIGS. 1-5, the first substantially rectangular-
shaped end plate 30 has first and second sides 100, 102, and
first and second ends 104, 106. The first substantially rectan-
gular-shaped end plate 30 further includes grooves 180, 182,
184, 186 extending therein.

Referring to FIGS. 2 and 3, the grooves 180, 184 extend
into the first side 100 and are disposed proximate to the first
end 104. The grooves 180, 184 are configured to receive
portions of the metal spring clips 80, 84, respectively, therein.

The groove 180 includes groove portions 200, 202. The
groove portion 200 is disposed adjacent to and communicates
with the groove portion 202. The groove portion 200 extends
from the first end 104 a predetermined distance toward the
second end 106. Also, the groove portion 200 extends a first
depth into the end plate 30 parallel to a vertical axis 89 of the
battery cell assembly 10. The groove portion 202 extends a
second depth into the end plate 30 parallel to the vertical axis
89 of the battery cell assembly 10. The second depth is greater
than the first depth.

The groove 184 includes groove portions 208, 210. The
groove portion 208 is disposed adjacent to and communicates
with the groove portion 210. The groove portion 208 extends
from the first end 104 a predetermined distance toward the
second end 106. Also, the groove portion 208 extends a first
depth into the end plate 30 parallel to the vertical axis 89 of the
battery cell assembly 10. The groove portion 210 extends the
second depth into the end plate 30 parallel to the vertical axis
89 of the battery cell assembly 10.

The grooves 182, 186 extend into the first side 100 and are
disposed proximate to the second end 106. The grooves 182,
186 are configured to receive portions of the metal spring
clips 82, 86, respectively, therein.

The groove 182 includes groove portions 204, 206. The
groove portion 204 is disposed adjacent to and communicates
with the groove portion 206. The groove portion 204 extends
from the second end 106 a predetermined distance toward the
first end 104. Also, the groove portion 204 extends the first
depth into the end plate 30 parallel to the vertical axis 89 of the
battery cell assembly 10. The groove portion 206 extends the
second depth into the end plate 30 parallel to the vertical axis
89 of the battery cell assembly 10.

The groove 186 includes groove portions 212, 214. The
groove portion 212 is disposed adjacent to and communicates
with the groove portion 214. The groove portion 212 extends
from the second end 106 a predetermined distance toward the
first end 104. Also, the groove portion 212 extends the first
depth into the end plate 30 parallel to the vertical axis 89 of the
battery cell assembly 10. The groove portion 214 extends the
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second depth into the end plate 30 parallel to the vertical axis
89 of the battery cell assembly 10.

Referring to FIGS. 2-4 and 6, the second substantially
rectangular-shaped end plate 32 has first and second sides
300, 302, and first and second ends 304, 306. The second
substantially rectangular-shaped end plate 32 further includes
grooves 380,382, 384, 386. In an exemplary embodiment, the
second substantially rectangular-shaped end plate 32 is con-
structed of plastic. In an alternative embodiment, the end
plate 32 could be constructed of other materials such as a
metal or a ceramic material for example.

The grooves 380, 384 extend into the first side 300 and are
disposed proximate to the first end 304. The grooves 380, 384
are configured to receive portions of the metal spring clips 80,
84, respectively, therein.

The groove 380 includes groove portions 400, 402. The
groove portion 400 is disposed adjacent to and communicates
with the groove portion 402. The groove portion 400 extends
from the first end 304 a predetermined distance toward the
second end 306. Also, the groove portion 400 extends a first
depth into the end plate 32 parallel to the vertical axis 89 of the
battery cell assembly 10. The groove portion 402 extends
second depth into the end plate 32 parallel to the vertical axis
89 of the battery cell assembly 10. The second depth is greater
than the first depth.

The groove 384 includes groove portions 408, 410. The
groove portion 408 is disposed adjacent to and communicates
with the groove portion 410. The groove portion 408 extends
from the first end 304 a predetermined distance toward the
second end 306. Also, the groove portion 408 extends the first
depth into the end plate 32 parallel to the vertical axis 89 of the
battery cell assembly 10. The groove portion 410 extends the
second depth into the end plate 32 parallel to the vertical axis
89 of the battery cell assembly 10.

The grooves 382, 386 extend into the first side 300 and are
disposed proximate to the second end 306. The grooves 382,
386 are configured to receive portions of the metal spring
clips 82, 86, respectively, therein.

The groove 382 includes groove portions 404, 406. The
groove portion 404 is disposed adjacent to and communicates
with the groove portion 406. The groove portion 404 extends
from the second end 306 a predetermined distance toward the
first end 304. Also, the groove portion 404 extends the first
depth into the end plate 32 parallel to the vertical axis 89 of the
battery cell assembly 10. The groove portion 406 extends the
second depth into the end plate 32 parallel to the vertical axis
89 of the battery cell assembly 10.

The groove 386 includes groove portions 412, 414. The
groove portion 412 is disposed adjacent to and communicates
with the groove portion 414. The groove portion 412 extends
from the second end 306 a predetermined distance toward the
first end 304. Also, the groove portion 412 extends the first
depth into the end plate 32 parallel to the vertical axis 89 of the
battery cell assembly 10. The groove portion 414 extends the
second depth into the end plate 32 parallel to the vertical axis
89 of the battery cell assembly 10.

Referring to FIGS. 1 and 2, the frame member 38 and the
first substantially rectangular-shaped end plate 30 are config-
ured to hold the battery cells 50, 52 therebetween. The frame
member 38 and the frame member 40 are configured to hold
the battery cells 54, 56, 58, 60 therebetween. Further, the
frame member 40 and the frame member 42 are configured to
hold the battery cells 62, 64, 66, 68 thercbetween. Finally, the
frame member 40 and the second substantially rectangular-
shaped end plate 32 are configured to hold the battery cells 70,
72 therebetween.
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Referring to FIG. 2, the frame member 38 includes a rect-
angular ring-shaped body portion 500, a central member 502,
and a heat exchanger 504. The rectangular ring-shaped body
portion 500 defines a central region. In an exemplary embodi-
ment, the rectangular ring-shaped body portion 500 is con-
structed of plastic. The central member 502 is coupled to
opposite walls of the rectangular ring-shaped body portion
500 and extends across the central region defined by the
rectangular ring-shaped body portion 500. In an exemplary
embodiment, the central member 502 is constructed of plastic
and is integrally formed with the rectangular ring-shaped
body portion 500. The metal plates 506, 508 have peripheral
ends coupled to outer walls of the rectangular ring-shaped
body portion 500. The metal plates 506, 508 further extend
through the central member 502. The metal plates 506, 508
define open regions 510, 512 therebetween for receiving air
therethrough from an external air source. The metal plate 506
is disposed against the battery cells 50, 52 and extracts heat
energy from the battery cells 50, 52 to cool the batteries cells
50, 52. Further, the metal plate 508 is disposed against the
battery cells 54, 56 and extracts heat energy from the battery
cells 54, 56 to cool the batteries cells 54, 56.

The frame member 40 includes a rectangular ring-shaped
body portion 600, a central member 602, and a heat exchanger
604. The rectangular ring-shaped body portion 600 defines a
central region. In an exemplary embodiment, the rectangular
ring-shaped body portion 600 is constructed of plastic. The
central member 602 is coupled to opposite walls of the rect-
angular ring-shaped body portion 600 and extends across the
central region defined by the rectangular ring-shaped body
portion 600. In an exemplary embodiment, the central mem-
ber 602 is constructed of plastic and is integrally formed with
the rectangular ring-shaped body portion 600. The metal
plates 606, 608 have peripheral ends coupled to outer walls of
the rectangular ring-shaped body portion 600. The metal
plates 606, 608 further extend through the central member
602. The metal plates 606, 608 define open regions 610, 612
therebetween for receiving air therethrough from an external
air source. The metal plate 606 is disposed against the battery
cells 58, 60 and extracts heat energy from the battery cells 58,
60 to cool the batteries cells 58, 60. Further, the metal plate
608 is disposed against the battery cells 62, 64 and extracts
heat energy from the battery cells 62, 64 to cool the batteries
cells 62, 64.

The frame member 42 includes a rectangular ring-shaped
body portion 700, a central member 702, and a heat exchanger
704. The rectangular ring-shaped body portion 700 defines a
central region. In an exemplary embodiment, the rectangular
ring-shaped body portion 700 is constructed of plastic. The
central member 702 is coupled to opposite walls of the rect-
angular ring-shaped body portion 700 and extends across the
central region defined by the rectangular ring-shaped body
portion 700. In an exemplary embodiment, the central mem-
ber 702 is constructed of plastic and is integrally formed with
the rectangular ring-shaped body portion 700. The metal
plates 706, 708 have peripheral ends coupled to outer walls of
the rectangular ring-shaped body portion 700. The metal
plates 706, 708 further extend through the central member
702. The metal plates 706, 708 define open regions 710, 712
therebetween for receiving air therethrough from an external
air source. The metal plate 706 is disposed against the battery
cells 66, 68 and extracts heat energy from the battery cells 66,
68 to cool the batteries cells 66, 68. Further, the metal plate
708 is disposed against the battery cells 70, 72 and extracts
heat energy from the battery cells 70, 72 to cool the batteries
cells 70, 72.
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The battery cells 50-72 are each configured to generate an
operational voltage. In one exemplary embodiment, the bat-
tery cells 50-72 are pouch-type lithium-ion battery cells that
have a substantially rectangular-shaped body portion and a
pair of electrical terminals. In an exemplary embodiment, the
battery cells 50-72 are electrically coupled in series with one
another. The structure of the battery cells 50-72 are identical
to one another.

Referring to FIGS. 1-3, the metal spring clips 80, 82, 84, 86
are provided to hold the other components of the battery cell
assembly 10 together. In particular, the metal spring clips 80,
82, 84, 86 are removably coupled to the first and second
substantially rectangular-shaped end plates 30, 32 and bias
the end plates 30, 32 toward one another. In an exemplary
embodiment, the metal spring clips 80-86 are constructed of
steel. In an alternative embodiment, the metal spring clips
80-86 could be constructed of another material such as stain-
less steel, aluminum, or copper for example. Since the struc-
ture of the metal spring clips 80-86 are identical to one
another, only the structure of the metal spring clip 80 will be
described in greater detail below.

Referring to FIGS. 2, 7 and 8, the metal spring clip 80
includes first and second end portions 900, 902, a substan-
tially arcuate-shaped portion 904, and first and second sub-
stantially flat portions 906, 908. The substantially arcuate-
shaped portion 904 includes a first end 920 and a second end
922. Further, the substantially arcuate-shaped portion 904 has
a predetermined length such that the substantially arcuate-
shaped portion 904 extends from the first end 104 of the first
substantially rectangular-shaped end plate 30 to the first end
304 of the second substantially rectangular-shaped end plate
32. The first substantially flat portion 906 is coupled between
and to the first end 920 of the substantially arcuate-shaped
portion 904 and the first end portion 900. The second sub-
stantially flat portion 908 is coupled between and to the sec-
ond end 922 of the substantially arcuate-shaped portion 904
and the second end portion 902. The first end portion 900 has
a v-shaped cross-sectional profile having an apex that points
towards the second end portion 902. Similarly, the second
portion 900 has a v-shaped cross-sectional profile having an
apex that points towards the first end portion 900. The metal
spring clip 80 has a first predetermined length that is less than
or equal to a distance from the first side 100 of the first
substantially rectangular-shaped end plate 30 to the first side
300 of the second substantially rectangular-shaped end plate
32.

Referring to FIGS. 1 and 2, during installation of the metal
spring clip 80 on the first and second substantially rectangular
shaped end plates 30, 32, the first end portion 900 is disposed
in the groove 180, and the second end portion 902 is disposed
in the groove 380 of the second substantially rectangular-
shaped end plate 32 to bias the first substantially rectangular-
shaped end plate 30 toward the second substantially rectan-
gular-shaped end plate 32.

In particular, during installation of the metal spring clip 80
onthe end plates 30, 32, the metal spring clip 80 is positioned
such that: (i) an apex of the v-shaped cross-section profile of
the first end portion 900 contacts a bottom surface defined by
the groove portion 202 of the groove 180 in the first substan-
tially rectangular-shaped end plate 30; and (ii) the first sub-
stantially flat portion 906 is disposed against a surface defined
by the groove portion 200 of the groove 180 in the first
substantially rectangular-shaped end plate 30. Further, during
installation of the metal spring clip 80 on the end plates 30,
32, the metal spring clip 80 is positioned such that: (i) an apex
of the v-shaped cross-section profile of the second end por-
tion 902 contacts a bottom surface defined by the groove
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portion 402 of the groove 380 in the second substantially
rectangular-shaped end plate 32; and (ii) the second substan-
tially flat portion 908 is disposed against a surface defined by
the groove portion 400 of the groove 380 in the second sub-
stantially rectangular-shaped end plate 32. Still further, dur-
ing installation of the metal spring clip 80 on the end plates
30, 32, the substantially arcuate-shaped portion 904 is dis-
posed away from the frame members 38, 40, 42 and does not
contact the frame members 38, 40, 42.

Referring to FIG. 2, during installation of the metal spring
clip 82 on the first and second substantially rectangular
shaped end plates 30, 32, a first end portion of the metal spring
clip 82 is disposed in the groove 182 of the first substantially
rectangular-shaped end plate, and a second end portion of the
metal spring clip 82 is disposed in the groove 382 of the
second substantially rectangular-shaped end plate 32 to bias
the first substantially rectangular-shaped end plate 30 toward
the second substantially rectangular-shaped end plate 32.

Referring to FIG. 3, during installation of the metal spring
clip 84 on the first and second substantially rectangular
shaped end plates 30, 32, a first end portion of the metal spring
clip 84 is disposed in the groove 184 of the first substantially
rectangular-shaped end plate, and a second end portion of the
metal spring clip 84 is disposed in the groove 384 of the
second substantially rectangular-shaped end plate 32 to bias
the first substantially rectangular-shaped end plate 30 toward
the second substantially rectangular-shaped end plate 32.

Further, during installation of the metal spring clip 86 on
the first and second substantially rectangular shaped end
plates 30, 32, a first end portion of the metal spring clip 86 is
disposed in the groove 186 of the first substantially rectangu-
lar-shaped end plate, and a second end portion of the metal
spring clip 86 is disposed in the groove 386 of the second
substantially rectangular-shaped end plate 32 to bias the first
substantially rectangular-shaped end plate 30 toward the sec-
ond substantially rectangular-shaped end plate 32.

The battery cell assembly described and claimed herein
provides a substantial advantage over other battery cell
assemblies. In particular, the battery cell assembly utilizes
metal spring clips to hold the battery cell assembly together,
and to readily disassemble the battery cell assembly for repair
or maintenance if needed.

While the claimed invention has been described in detail in
connection with only a limited number of embodiments, it
should be readily understood that the invention is not limited
to such disclosed embodiments. Rather, the claimed inven-
tion can be modified to incorporate any number of variations,
alterations, substitutions or equivalent arrangements not
heretofore described, but which are commensurate with the
spirit and scope of the invention. Additionally, while various
embodiments of the claimed invention have been described, it
is to be understood that aspects of the invention may include
only some of the described embodiments. Accordingly, the
claimed invention is not to be seen as limited by the foregoing
description.

What is claimed is:

1. A battery cell assembly, comprising:

a first substantially rectangular-shaped end plate having
first and second sides, the first substantially rectangular-
shaped end plate further having first and second grooves
extending into the first side thereof that are disposed
proximate to first and second ends respectively, of the
first substantially rectangular-shaped end plate;

a second substantially rectangular-shaped end plate having
first and second sides, the second substantially rectan-
gular-shaped end plate further having first and second
grooves extending into the first side thereof that are
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disposed proximate to first and second ends respectively,
of the second substantially rectangular-shaped end
plate;

afirst battery cell being disposed and held between the first

and second substantially rectangular-shaped end plates;

a first metal spring clip having first and second end por-

tions, a substantially arcuate-shaped portion, and first
and second substantially flat portions; the first substan-
tially flat portion being couple between and to a first end
of the substantially arcuate-shaped portion and the first
end portion, the second substantially flat portion being
coupled between and to a second end of the substantially
arcuate-shaped portion and the second end portion, the
first end portion of the first metal spring clip being dis-
posed in the first groove of the first substantially rectan-
gular-shaped end plate, and the second end portion of the
first metal spring clip being disposed in the first groove
of'the second substantially rectangular-shaped end plate
to bias the first substantially rectangular-shaped end
plate toward the second substantially rectangular-
shaped end plate; and

a second metal spring clip having first and second end

portions, the first end portion of the second metal spring
clip being disposed in the second groove of the first
substantially rectangular-shaped end plate and the sec-
ond end portion of the second metal spring clip being
disposed in the second groove of the second substan-
tially rectangular-shaped end plate to bias the first sub-
stantially rectangular-shaped end plate toward the sec-
ond substantially rectangular-shaped end plate.

2. The battery cell assembly of claim 1, wherein the first
metal spring clip has a first predetermined length that is less
than or equal to a distance from the first side of the first
substantially rectangular-shaped end plate to the first side of
the second substantially rectangular-shaped end plate.

3. The battery cell assembly of claim 1, wherein the first
end portion of the first metal spring clip has a v-shaped
cross-sectional profile.

4. The battery cell assembly of claim 3, wherein the first
groove in the first substantially rectangular-shaped end plate
has first and second groove portions, the first groove portion
being disposed adjacent to and communicating with the sec-
ond groove portion, the first groove portion extending from
the first end of the first substantially rectangular-shaped end
plate a predetermined distance toward the second end of the
first substantially rectangular-shaped end plate, the first
groove portion has a first depth, the second groove portion
having a second depth greater than the first depth.

5. The battery cell assembly of claim 4, wherein an apex of
the v-shaped cross-section profile contacts a bottom surface
defined by the second groove portion of the first groove in the
first substantially rectangular-shaped end plate.

6. The battery cell assembly of claim 5, wherein the first
substantially flat portion of the first metal spring clip is dis-
posed against a surface defined by the first groove portion of
the first groove in the first substantially rectangular-shaped
end plate.

7. The battery cell assembly of claim 1, wherein the sub-
stantially arcuate-shaped portion of the first metal spring clip
has a second predetermined length such that the substantially
arcuate-shaped portion extends from the first end of the first
substantially rectangular-shaped end plate to the first end of
the second substantially rectangular-shaped end plate.

8. The battery cell assembly of claim 1, further comprising
a first frame member disposed between the first and second
substantially rectangular-shaped end plates such that the first
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battery cell is disposed between and contacts the first substan-
tially rectangular-shaped end plate and the first frame mem-
ber.

9. The battery cell assembly of claim 8, wherein the sub-
stantially arcuate-shaped portion of the first metal spring clip
is disposed away from the first frame member and does not
contact the first frame member.

10. The battery cell assembly of claim 8, further compris-
ing a second battery cell that is disposed between and contacts
the first substantially rectangular-shaped end plate and the
first frame member.

11. The battery cell assembly of claim 10, wherein the first
frame member includes a rectangular ring-shaped body por-
tion and a heat exchanger coupled to the rectangular ring-
shaped body portion, the first and second battery cells being
disposed against the heat exchanger.

12. A battery cell assembly, comprising:

a first substantially rectangular-shaped end plate having
first and second sides, the first substantially rectangular-
shaped end plate further having first and second grooves
extending into the first side thereof that are disposed
proximate to first and second ends respectively, of the
first substantially rectangular-shaped end plate;

a second substantially rectangular-shaped end plate having
first and second sides, the second substantially rectan-
gular-shaped end plate further having first and second
grooves extending into the first side thereof that are
disposed proximate to first and second ends respectively,
of the second substantially rectangular-shaped end
plate;

a first battery cell being disposed and held between the first
and second substantially rectangular-shaped end plates;

a first metal spring clip having first and second v-shaped
end portions, the first v-shaped end portion of the first
metal spring clip being disposed in the first groove of the
first substantially rectangular-shaped end plate, and the
second v-shaped end portion of the first metal spring clip
being disposed in the first groove of the second substan-
tially rectangular-shaped end plate to bias the first sub-
stantially rectangular-shaped end plate toward the sec-
ond substantially rectangular-shaped end plate; and

a second metal spring clip having first and second v-shaped
end portions, the first v-shaped end portion of the second
metal spring clip being disposed in the second groove of
the first substantially rectangular-shaped end plate and
the second v-shaped end portion of the second metal
spring clip being disposed in the second groove of the
second substantially rectangular-shaped end plate to
bias the first substantially rectangular-shaped end plate
toward the second substantially rectangular-shaped end
plate.

13. The battery cell assembly of claim 12, wherein the first
groove in the first substantially rectangular-shaped end plate
has first and second groove portions, the first groove portion
being disposed adjacent to and communicating with the sec-
ond groove portion, the first groove portion extending from
the first end of the first substantially rectangular-shaped end
plate a predetermined distance toward the second end of the
first substantially rectangular-shaped end plate, the first
groove portion has a first depth, the second groove portion
having a second depth greater than the first depth.

14. The battery cell assembly of claim 13, wherein an apex
of'the first v-shaped end portion of the first metal spring clip
contacts a bottom surface defined by the second groove por-
tion of the first groove in the first substantially rectangular-
shaped end plate.
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15. The battery cell assembly of claim 14, wherein an apex
of' the first v-shaped end portion of the first metal spring clip
contacts a bottom surface defined by the first groove in the
first substantially rectangular-shaped end plate.

16. The battery cell assembly of claim 12, wherein the first 5
metal spring clip further includes a substantially arcuate-
shaped portion disposed between the first and second
v-shaped end portions of the first metal spring clip.

#* #* #* #* #*
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